Re-distribution of phospholipase C gamma 2 in macrophage precursors is mediated by the actin cytoskeleton under the control of the Src kinases.
Macrophage colony-stimulating factor (M-CSF) is a growth factor that is known to trigger several signalling pathways through receptor tyrosine kinase activation. We investigated the specific requirements for the activation of phospholipase C gamma 2 (PLC-gamma2) during the differentiation of mouse bone marrow-derived macrophage precursors. M-CSF stimulation induced rapid PLC-gamma2 translocation and phosphorylation from the cytosolic compartment to the cell periphery. Both events were dependent on cytoskeleton integrity and Src kinase activity, but only PLC-gamma2 phosphorylation did not require PI3-kinase activity. Biochemical experiments as well as confocal microscopy analyses indicate that the translocation of PLC-gamma2 is mediated by the direct association of this protein with the actin cytoskeleton. Using GST-fusion proteins containing various deletions of the PLC-gamma2 Src homology region, it was found that PLC-gamma2 binds to F-actin via its SH2 domains, a feature that has equally been found in a co-sedimentation assay. This association, which is increased during actin reorganisation and disrupted by cytoskeleton inhibitors, seems to be a primary means to recruit this enzyme to the cell periphery. These results indicate that, upon M-CSF stimulation, PLC-gamma2 cellular localisation and phosphorylation are strongly dependent on cytoskeleton architecture of the macrophage precursor as well as the PI3-kinase and the Src kinases.